Background: Aligned with the international call for universal coverage of affordable and quality health care, the government of Tajikistan is undertaking reforms of its health system aiming amongst others at reducing the out-of-pocket expenditures (OPE) of patients seeking care. Household surveys were conducted in
Background
Currently there are strong international calls for the reform of health systems towards universal coverage and health financing schemes to ensure equity in access to care. In its 2010 World Health Report, the World Health Organisation (WHO) listed three fundamental barriers that hamper countries from reaching universal coverage: the limited availability of resources; an over-reliance on direct payments at the time people need care; and the inefficient and inequitable use of resources [1] .
Direct payments by patients, or out-of-pocket expenditures (OPE), are a major obstacle in accessing health services and can lead to unexpected financial catastrophe, as such form of health financing does not allow a riskpooling and cross-subsidisation based on solidarity between the sick and the healthy, the young and the elderly, the rich and the poor. In consequence, there is broad consensus on the importance that health care financing through household expenditures should be shifted to other sources such as governmental and/or health insurance.
As in other countries in Central Asia, household OPE for health are important in Tajikistan. According to WHO estimates, it is reported that around 67% of the total health expenditure in 2010 came from OPE [2] . According to the same estimates, this proportion of OPE in the total health expenditure has been decreasing since 2002 (when it peaked at 79%) as a result of the country's economic growth and macroeconomic stability that has allowed increasing government investments in health as well as increasing international aid [2] . However, at 67%, the proportion of OPE in the total health expenditure is much higher in Tajikistan compared to its neighbouring countries such as Kyrgyzstan, Uzbekistan or Turkmenistan (respectively 38%, 43% and 41% in 2010) [2] . And overall, the total health expenditure, PPP per capita in 2010 in Tajikistan (128 US$) remains lower compared to the same neighbouring countries (respectively 140, 184 and 199 US$) [3] . As in other former soviet countries, state health workers in Tajikistan have very low wages, which results in informal payments and in-kind gifts constituting a complementary source of revenue for health professionals [4] .
Though an important portion of household OPE occur at the secondary level due to the fact that a larger share of the overall services in Tajikistan is provided by specialists, the financing of primary care relies in an important way on patients as well [4] . Patients visiting a health centre may have to disburse cash or in-kind payments to different health professionals (i.e. doctor, nurse, lab worker) and for different services in or out of the facility (i.e. lab exams, transport, medicine). As Khodjamurodov and Rechel have reported, "although much of the discussion on out-of-pocket payments in Central Asia has focused on informal payments, expenditures on outpatient drugs, which always have been legal and required, might be more important in total magnitude and frequency than informal payments" [4] . In fact, expenditures on medicine have shown to be a large and increasing share of the total health expenditure of households [4] . Conducting a cross-sectional household survey in 2012 to analyse amongst others household expenditures for health seeking and identify the main barriers to the utilisation of mother and child health, birth assistance, vaccination and nutrition services in 18 districts of Tajikistan, it has been found that about two thirds of the patients' expenditures were related to drugs [5] . Furthermore, conducting interviews with tuberculosis (TB) patients in Tajikistan, Ayé et al. collected information on medical and non-medical expenditures, as well as loss of income. Their study showed that the three largest shares of the direct costs of TB patients were special foods (29%), drugs (27%) and transport (25%), while medical fees expenditures represented only 7.3% of the direct costs [6] . The expenditures on drugs -legally free of charge for TB patients -concerned mainly additional, symptomatic treatment such as vitamin injections or intravenous rehydration, which are not essential drugs for TB treatment. In another context, Ridde et al. have similarly found in a mix-method study conducted in Burkina Faso on co-payment schemes for normal deliveries that women tend to pay more than the official fee. Three explanations are put forward: women had to pay for extra products that were not included in the delivery kit; practitioners had difficulty understanding the new policy; and unwillingness to apply the policy [7] .
In 2007 the Government of Tajikistan introduced a Basic Benefit Package (BBP) scheme as part of its health reforms, to control for and reduce OPE amongst others. Though outlined as a national policy, the BBP was implemented and piloted in 8 districts, which included all 4 districts of observation of this study. The BBP regulates the entitlements of Tajik citizens to medical services, which at the primary health care (PHC) level are to be free of charge for all who live in the catchment area, except for certain laboratory and diagnostic tests. At the outpatient level, medicine is to be provided for free when prescribed by the family doctor for eight priority diseases [8] . In addition, the BBP aims at strengthening the role of family doctors as gate keepers of the health system by setting a lower co-payment fee at the secondary level for patients who have been formally referred by their family doctor. As some have observed, this policy is similar to reforms in Kyrgyzstan for instance, except that it did not include an accompanying institutional reform for the pooling of resources necessary to address the existent financial unbalances across health care levels and across districts due to a fragmented budget formulation [9, 10] . The same have argued that despite a prosperous economic period since 2000 and increasing international aid investments, the lack of political stewardship has led to weak engagements in health reforms that have so far not shown to be sufficient instruments to address households financial burden in accessing health care [9, 10] . Thus, though the proportion of OPE in the total health expenditure may have declined in the last years as an effect of increased government and foreign investments, this may not translate into a reduction of direct payments from patients in absolute figures. An internal evaluation of the Ministry of Health on the impact of the BBP conducted in 2008 at the hospital level comparing trends before and after the introduction of BBP in pilot and control districts has shown no reduction in the overall patient financial burden with utilising services, with the exception of deliveries and exempt patients [11] .
In the context of Tajikistan, and under the BBP policy where the whole population is entitled to free primary care services, direct payments made to the family doctor can be considered as informal payments, defined as "direct contribution, which is made in addition to any contribution determined by the terms of entitlements, in cash or in kind, by patients or others acting on their behalf, to health care providers for services that the patients are entitled to" (Gaál et al. 2006 , cited in [8] ). Informal payments are not apprehended in this paper as a problem of corrupt practices, but as a symptom of the general condition of the Tajik health system that is under-financed and that lacks efficient and strong policy instruments [8] .
To explore the scale and determinants of out-ofpocket expenditures of users of primary care services as well as time-trends, data collected through four cross sectional surveys in the period 2005 to 2011 were (re) analysed. The surveys were conducted within a bilateral aid project that aims at supporting the implementation of health reforms in pilot districts of Tajikistan, the Tajik-Swiss Health Sector Reform and Family Medicine Support Project (hereafter Project Sino). The period of observation coincides with a context of positive economic growth, population growth and inflation of the local currency which resulted in an overall improvement of the economic situation at the population level, expressed by the real GDP PPP$ per capita, except for a drop between 2005 and 2006 (Table 1) .
Methods

Study population and sampling strategy
The study population were PHC users living in rural districts of Tajikistan where Project Sino has been running it Family Medicine support activities: Dangara, Varzob, Shahrinav and Tursunzade. In 2005, only the first two districts were surveyed. Dangara district is situated South of Dushanbe and covers agricultural areas with spread-out villages and a population of approximately 107,000. Varzob is a more mountainous district North of Dushanbe characterised by remote areas with spread-out villages and a population of approx. 57,000. Shahrinav and Tursunzode are situated West of Dushanbe and are mostly agricultural plains with larger semi-urban centres, with a population of respectively 90,000 and 214,000. The latter two districts are economically better off compared to the former two.
A multi-level sampling strategy was used to select the study population. First, in the 2005 survey 15 PHC facilities were selected in Varzob and Dangara districts upon criteria of balancing remote and more accessible areas and representing 50% of the facilities in the two districts. In the following surveys, the exact same facilities were included, and 15 facilities were selected in Shahrinav and Tursunzade districts, respectively 6 and 9 facilities, in proportion with the number of facilities in each district and following the same criteria of balanced remote and more accessible areas. The second stage determined the selection of patients from each district proportionally to the number of adult patients who had, according to the national health information system, visited the facilities of each district in the previous year. Thus within each district the number of respondents from each facility was proportional to the total number of reported patients at that facility in the previous year. In 2005, 1000 patients were sampled as described in Dangara and Varzob. In 2007 and 2008, the targeted 2000 patients were first divided into two groups (1000 patients in Dangara and Varzob and 1000 patients in Shahrinav and Tursunzade) before applying the second stage sampling strategy. In 2011, the targeted 800 patients were first distributed in each district in proportions of 30% in both Dangara and Tursunzade (larger districts), and 20% in both Varzob and Shahrinav, to ensure representativity of each district. Then, the selection of patients by facility followed the same procedure as in the previous surveys. For each survey, adult patients (≥18 years) were selected for each health facility from the facility registrars of the previous month, starting with the most recent visitors of each facility, and running up the list selecting every third patient until the predefined number of respondents was reached (except in 2007 and 2008 when patients were selected randomly from the monthly list).
Data collection
Patients were visited at home and surveyed with a questionnaire, identical in 2005, 2007 and 2008 and with small updates in 2011. Amongst others, the questionnaire included items to collect data on expenditure linked to the visit (payment or gift given to the family doctor, expenses on medicine and travel expenses to obtain the prescribed medicine) and general demographic information, including information on households' assets. The questionnaire was administered by trained non-health professionals interviewers who were selected from the population of the districts. After three visits, if the person was not at home, the interviewer was to select the next patient up the facility registrar list. Oral consent was sought from the patient prior to starting the interview. The four surveys were conducted as part of the activities included in a jointly signed project agreement between the Ministry of Health of Tajikistan and the Swiss Agency for Development and Cooperation (which funds Project Sino). Ethical approval was provided for each survey by the Tajik Ministry of Health through a letter of authorisation for Project Sino to conduct the study. For three surveys (2005, 2007, 2008 ) data were collected amongst patients who had visited the PHC facility during the month of April and for one (2011) during the month of July.
Data analysis
Data were analysed using Stata 11.2 software. For univariate analysis, Chi-squared test was used for binary and categorical variables and Kruskal-Wallis test to examine differences of medians (costs) between more than two groups. Multivariable regression models were used to explore the determinants of out-of-pocket expenditures. The models were constructed selecting independent variables based on univariate analysis and on evidence from the literature. Logistic regressions were run to calculate the odds ratios of binary variables such as the proportions of patients reporting giving money to the doctor, adjusting for the potential confounding effect of other variables (i.e. district and asset index). To control for the effect of nonnormal distribution of numeric variables such as costs, the variables were transformed to log scale for the regression models, and for univariate analysis averages were presented using medians and means (transformed to log scale). To analyse the time trends in the expenditures of patients, the reported costs were adjusted to inflation using the consumer price index from the World Bank database [3], setting mid-2011 as a baseline (see Table 1 ), and then converted to US$ using mid-July 2011 foreign exchange rate (1 TJS = 0.214 US$). An asset index was constructed for each survey based on collected information on asset ownership (telephone, car, fridge, etc.), characteristics of the household's dwelling, water, sanitation and consumption of meat. While the 2005, 2007 and 2008 surveys collected the same asset variables, asset indicators were added to the 2011 survey based on the recent work of Ayé [12] , allowing to account for change in households wealth related to economic growth (e.g. ownership of mobile phone). Principal Component Analysis (PCA) was used with each dataset to construct the asset index based on relative wealth ranking of the samples following Vyas and Kumaranayake's guidelines [13] . For each survey, and following Filmer and Pritchett's approach [14] , the sample was stratified into three relative 'economic groups': the highest 20%, the middle 40% and the lowest 40%. For the construction of the 2011 asset index, some asset indicators were excluded from the PCA, as they showed either incoherent results (negative value of a positive asset), or an unequal distribution across districts, which reflects geographical differences in the distribution of an asset, rather than individual. For more information on the asset index construction, see Additional file 1.
Results
Characteristics of patients
Across the four surveys conducted in 2005, 2007, 2008 and 2011, final samples of respectively 889, 1935, 1768 and 787 adult patients interviewed on their experience with utilising primary health care facilities, and on the expenditures that their visit had implied were analysed. It was observed that the proportion of female respondents is generally higher and has increased over time, reflecting an increase in pregnancy-related visits. When excluding those pregnancy-related visits, the proportion of females is situated between 64 and 70% within the surveys and the median age ranks between 36 and 39 years (see Table 2 ). The median years of education for the total population scaled between 10 and 11 years, and the median number of reported visits in the last 12 months has increased from 2 visits in 2005 to 4 in 2011. As shown in Table 2 , this increase in the number of reported visits to the PHC facility is not an effect of the increase in pregnancy-related visits.
Total out-of-pocket expenditures Figure 1 shows that between 2005 and 2011 the median total expenditure of the users of PHC facilities has more than doubled from 4.2 US$ to 8.8 US$. The median total expenditure is calculated cumulating the reported expenditures for prescribed medicine, travel costs to obtain the medicine and money given to the family doctor for all the respondents of the surveys, including zero values (i.e. patients who did not report any expenditures at all (14%)) and regardless of the reported prescription of medicine. The differences across the years are statistically significant at the 95% level (χ 2 =65.24(3df), P<0.001).
Payments to the family doctor
Looking more specifically at the sources of expenditure shows that the reported increase is mainly due to the purchase of medicine rather than informal consultation fees. In fact, among patients who reported giving money to the family doctor (FD), the median amount given presented statistically significant but small non-linear differences across the surveys, ranking between 0.9 US$ (2007) and 1.3 US$ (2008), as shown in Table 3 . Aside from this apparent stable informal consultation fee, the proportion of patients reporting giving money to the health care provider shows slight variations across the years, with higher proportions in 2008 (62%) and 2011 (49%). However, the logistic regression controlling for the effect of other factors showed that the odds of paying the FD were higher only in 2008, compared to 2005.
The information on patients giving non-monetary gifts to the family doctor for the consultation was problematic, as many patients did not provide an estimated monetary value for the gift. In 2005, 15% of the patients reported making such in-kind gift of a value ranking between 0.4 and 14.3 US$. In 2007 and 2008, only 1.4% of the patients reported having given a gift to their FD. In 2011, over 21% reported making a gift, but only less than 1% of those provided a value for the gift. The proportion of patients reporting in-kind gifts was similar across the economic groups, and higher in Shahrinav and Tursunzade districts.
Expenditures on medicine
The expenditures on medicine show a more pronounced trend. Indeed, the median amount spent on drugs has doubled in the six year span, from 5.3 US$ in 2005 to 10.7 US$ in 2011 (Table 4 ). The increase was not linear as 2007 patients have spent on average more on medicine compared to 2008. Moreover, the proportion of patients who were prescribed drugs by their family doctor has linearly increased from 77% to 84% over the same period. Positively, the proportion of patients who reported obtaining their prescribed medicine increased from 92% in 2005 to 98% in 2011. Table 5 presents the median expenditure that patients spent travelling to obtain their prescribed medicine. The costs are small due to the fact that a lot of patients in the sample did not report any expenditures related to transport (40% in 2005, 37% in 2007, 41% in 2008 and 47% in 2011). However, when disaggregating the data by districts, travel costs appear to be unequally distributed in the samples, with patients from Varzob and Dangara tending to spend more on transport for drugs.
Determinants of out-of-pocket expenditures in 2011
As shown above and in the previous patient experience surveys and previous studies conducted in Tajikistan on households expenditure on health [15] [16] [17] [18] , there are differences in the mean expenditures of patients when testing for the influence of different factors, such as the district and the asset index. Exploring the determinants of out-of-pocket payments in 2011 using regression models showed that there were several factors having an effect on the expenditure of patients for medicine when controlling for the influence of other factor (Table 6) : the district of residence, the reason to consult, the referral status, the self-assessed health status and the asset index. While some of these factors are expected to influence the expenditure for medicine, such as the selfassessed health status, the referral status and the number of visits, others are known as potential determinants of expenditure and signs of unequal access to care, such as the geographical area and the economic status of patients.
Patients from Varzob, Shahrinav and Tursunzade who reported expenditures spent respectively 2.2, 1.7 and 1.4 times more on medicine compared to patients from Dangara district. The asset index appeared to be a determinant of the mean expenditure on medicine, with the group of 20% relatively 'best-off ' respondents spending on average 1.3 times more compared to the 40% poorest group (baseline). The model also shows that the reason for which patients consulted PHC facilities presents also differences in mean expenditures on medicine when using diarrhoea as a baseline, with pregnancy and injury related consultations leading to lower expenditures, while anaemia and 'other' reasons increased the mean expenditures.
There were only two factors influencing the mean amount of money given to the family doctor for the subsample of patients who reported giving money in 2011 (48% of the patients): the district and the asset index (Table 6 ). Again, patients from Varzob, Shahrinav and Tursunzade districts paid on average more money to their doctor compared to Dangara patients. There were differences in the mean amount given to the doctor by economic groups, with the highest 20% economic group giving on average 1.3 times more money compared to the poorest 40% group.
Proportions of patients reporting making a payment to the family doctor showed interesting differences across districts and economic groups as well, as shown in Table 7 . The odds of making an informal payment is between 7 to 8 times higher if the patient lives in one of the semi-urban district, adjusting for the effect of the economic status of patients; and the odds of making such payment is at least twice higher for the economically better-offs, adjusting for the effect of the district of residence.
Discussion
The findings of this analysis show that the overall expenditures of primary health care patients in four study districts in Tajikistan, adjusted for inflation, have doubled between 2005 and 2011. This observation is mainly explained by an increase in the expenditures on medicine. In fact, not only do patients spend more money on prescribed drugs, but they are being prescribed and they obtain their medicine in larger proportions. The out-ofpocket expenditures were different across districts and across the relative economic groups with "better-off" patients reporting paying more (for drugs and for consultation) and in larger proportions. a % is the proportion of patients who reported expenditure on prescribed medicine. Kruskall-Wallis test of differences in median costs across years : χ Such results come in contrast with the climate of international momentum calling for affordable and quality health care for all and a reduction of the direct financial burden on the population accessing care. They also indicate that the health reforms being implemented in Tajikistan aiming to offer free primary care services, to reduce OPE and to strengthen the role of family medicine, namely the Basic Benefit Package, do not yield the expected benefits.
The period of observation however also coincides with a time of significant economic growth and increasing foreign aid, which has an impact on two aspects related to the results: the offer for health services and the demand for health care from patients. Through the reforms, the role of family doctors is being strengthened through training that aim at improving the diagnostic and treatment capacity, and thus the prescription of drugs for instance. Furthermore, the availability of drugs has been improving mainly through a growth of private retail points across the country. On the demand side, increasing purchasing power implies that Tajiks can allocate larger shares of their resources into health care. Though the surveys did not collect information on the revenues of patients, nor the capacity or willingness to pay for health care, the increase in the proportion of patients obtaining their prescribed drugs hints towards such phenomenon. Indeed, previous data from Tajikistan reported that the proportion of patients not being able to purchase their prescribed medicine was of 36% in 1999 [17] , 9% in 2003 [15] , 17% in 2005 [18] , compared to the 2% in 2011. The increase in both demand and supply sides are however not sufficient to ensure an equitable access to health care. Concerning the prescription of medicine, the findings have shown that there is an association between the amount of OPE spent on drugs and the relative economic position. The findings that 'better-off ' patients pay higher prices for medicine may result from an access to better quality drugs or to trade-marks substituting for generic medicines, or from the fact that they are being prescribed drugs in larger amounts, as in the observations from Ayé et al. with TB patients being prescribed complementary drugs [6] and Ridde et al. with women paying for products not included in the basic delivery package [7] . Similarly, patients ranked higher economically pay their FD in higher proportions and in higher amounts, hinting towards a price discrimination mechanism but not necessarily unfair inequity in access to care. Indeed, the differences in median costs and proportions may reflect an informal cross-subsidisation system where health providers charge informal fees according to the capacity to pay of patients. The differences may however also reflect that wealthier patients pay their provider better and thus receive better care. In any case, such informal payment practice reflects in general the issue of an under-funded health system where health providers at the PHC level continue to have insufficient salaries and other inputs, and the gap is being filled through direct payments from patients.
Last, the disparities observed across districts also suggest that the improvements in the provision and utilisation of health services have been unequal across geographic areas. Patients from the most remote district (Varzob) paid more to obtain the medicine and encountered higher transport costs to obtain their medicine, thus suggesting issues of access to medicine for patients living in that district. Similarly, patients from the two semiurban districts reported giving money to the FD in significantly higher proportions and in higher amounts. Though such disparities were expected as the districts of observation are economically unequal, the findings raise questions on the allocation of resources across regions of the country and subsequent issues of access to care and the quality of care received by patients in certain districts.
Limitations
The set of four cross-sectional studies show some sampling differences, for instance the increasing share of female respondents. As the increase of women may have been due to the effect of safe motherhood campaigns efforts, costs analyses were re-run excluding all the pregnancy-related visits in the 2005, 2007 and 2011 datasets and the findings did not show differences in the median costs when compared to the analyses with the entire sample. The overrepresentation of females in general across all four surveysremaining present when excluding the pregnancy-related consultations -could be attributed to a selection bias, as interviews were conducted at home during the day, when men are most likely to be working outside of the household. Such men would have been replaced by the next patient on the list after three unsuccessful visits, thus leading to their under-representation. This bias appears not to be problematic for the analyses, as in the regression models assessing the determinants of expenditures, sex was not a factor significantly influencing the models (coeff.= 0.9, P=0.42 for costs of medicine and coeff.=0.88, P=0.15 for payments to FD). Thus, it was decided not to weight the datasets to take into account the increasing proportion of females.
The 'reason to consult' information is to be interpreted with caution, as the variable does not allow to distinguish preventive from curative care related visits. The difference in the season for the collection of data did not show differences in the trends and distribution of diseases. Recall bias from the respondents on expenditures was minimised by the fact that patients had visited their health facility at the maximum two month before the interview, and the courtesy bias linked to the question on informal payments to the doctor was minimised by the fact that interviews were conducted at home and by non-health professionals. Also, patients may not have been reluctant in reporting informal payments because OPE have been widespread practice since the communist period in Central Asia [8] . The information on in-kind gifts given to FD was weak as patients did not provide a monetary value for it, especially in 2011, suggesting that the reported informal payments to FD may have been minimised in the survey.
Finally, the discussion on the two-fold increase in expenditures on drugs is limited by the fact that the data does not include information on the clinical appropriateness of the prescription by the physician, on how and where the drugs were obtained, nor on the type of medicines obtained by patients (generic medicine or trademarks). And though it is not possible with the available data to know which patients fall under the BBP regulation that entitles them to free drugs (there are eight types of priority diseases which entitle patients to free medicine), it can however be stated that such reform on access to drugs aims at reducing the expenditure of patients on medicine overall.
Conclusions
The time series analysis of four surveys conducted between 2005 and 2011 in rural Tajikistan shows that across the time-span the practice of informal payments has not decreased, and out-of-pocket expenditures on medicine has doubled. This observation comes in contradiction with the national efforts to strengthen the current health financing reforms towards equitable and affordable access to primary health care services and international calls for universal coverage. In 2011, there were differences across the geographical regions of Tajikistan in out-of-pocket expenditures, as well as across the relative economic groups. The fact that 'better-off' patients report paying substantially more and in higher proportions hints towards a discrimination from providers along the capacity to pay of patients.
Thus, it can be concluded that if the main aim of the health reforms is to improve the performance of the health system in offering affordable and equitable health care services, the financial barriers that patients face when utilising PHC must be addressed. In fact, the BBP policy alone proves not to be a sufficient instrument if not accompanied by parallel efforts to improve delivery of PHC services such as incentives for family doctors to deliver quality care, improved prescription rationality, and measures to guarantee an affordable and equitable drug supply system. Such measures require increased public investments in the health sector, as seen in neighbouring countries.
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